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Foreword

Task 3.3 establishes methodologies to find best-practice network configurations in the domain
of Reverse Logistics. Reverse Logistics encompasses all operations related to the reuse of
product and material, the process of moving goods from their final destination for the purpose
of added value or proper disposal. In this instance the movement of product from established
collection points to further treatment plants is the segment of the network in scope.

Supply chain and logistics as an entity is operated at a macro level, with organisations not
reviewing the wider benefits of collaboration and the benefits achieved with same. Road
transport across Europe moves approximately 72% of goods utilised (outbound and return),
with 67% of this figure being a National movement. Within this figure, 20% of trans-national
vehicles and 25% of National operations respectively operate empty. Lastly, there are circa
600 thousand logistics operations across Europe, with circa 92% being an SME all
contributing significant GDP to the wider European Community. Therefore, it is important to
understand the opportunities that lay within the wider connected logistics networks and how
these can be leveraged to improve empty running and support the important initiatives around
circular economies.

The exploitation of the aforementioned spare capacity throughout these journeys via
consolidation of transportation loads and pre-sorting of material streams is achieved via a
provided tool developed within Java. This general-case solution is able to conduct
comparisons within a user-provided configuration between current functionality, regional
consolidation methodologies, and national-level consolidation methodologies. These
consolidation methodologies are represented via consolidation centres at each
regional/national level and the efficiencies of each approach evaluated to determine which of
the three result in best-practice in regard to network efficiency. To ensure wide usability and
continued benefit of the tool, the general-case approach was devised to allow individual
stakeholders to provide information across a self-defined area of interest and run said
analyses over the same. A User Guide is provided around usage of the tool and how to

configure it for each usersdé particular requirem

expects some measure of technical experience in understanding expected input formatting.
Conclusions can be used in a three-step process:

9 Firstly, used to determine business models of reverse logistics for circularity will be
drawn from the efficiencies output provided from the modelling exercise. The
calculation procedure of this has been outlined within the design documentation.
Resul tant values within this file over
Kilometreso driven both before and after
widely due to several factors: Firstly, the measurements used to determine capacity,
this is a by-weight value rather than considering volume. Without considering density a
vehicle may be full but be travelling at a lower weight. Furthermore, it assumes that all
vehicles in the network share the same maximum capacity. The value of maximum
capacity in this case was derived from the vehicle carrying the highest weight.

Secondly, this efficiency measure taken from the outputs of the modelling exercise
indicates whether there exists a benefit in construction of the consolidation centre.

Ther e ar e a multitude of reasons for wh i

Primarily, where a collection point exists towards the edge of a, in this case, Province
and thus causes the Consolidation Point to drift towards it, causing all other collection
points to have to now travel further. In these cases, it is recommended to repeat the
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exercise over that single province after pruning from it these outliers. These outliers
were kept in the dataset as they still formed part of the Provinces functionality.

9 Lastly, outputs of data once processed through the modelling exercise can be
uploaded to the Horizon 2020 funded AEOLIX platform, to give connected visibility of
logistics providers, embrace underutilised multi-modal capacity and benefit the
plethora of SMEs within the logistics sector.

In closing, from the results of the case study below, it is observed that, given the provided

data, there is cause to consolidate materials in a number of provinces, thus improving

efficiencies in logistics. When a review of the multiple regional consolidation centre approach

is deployed, a decreaseof 2. 3 Mg/ Co2 is achieved, bringing abo
costs and an overal/l |l ogistics cost saving of 03
a singular cross dock consolidation site (opposed to multiple), deploying recognised

economies of scale benefits in logistics. This approach reduced Co2 emissions by

19. 1M/ g/ Co2 | owering soci al costs by 0u2.5M and
while contributing to moving more product into the circular model and away from scrap dealers

(better processing). There are further benefits to be attained Additionally, if multi-modal

networks are considered as part of the wider circularity reverse logistics models, far reaching

commercial and social objectives can be attained, such as modal shift to inland water would

net an additional G$41.8M in social costs.

Therefore, a circular economy reverse logistics business model can not only meet the needs
of reducing plastic waste, but in doing so can form business models that are commercially
viable and supported by existing holistic supply chain visibility tools [AEOLIX], as discussed
later in section 6.3.
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1. Introduction

Task 3.3 is centred around the current landscape of Reverse Logistics and
devising a methodology through which inefficiencies within said landscape
can be addressed. Reverse Logistics is concerned with any process arising
at the end-of-life of a product, and the way(s) in which said product is
handled. The focus of this task is identification and rectification thereof these
inefficiencies within the product end-of-life handling process.

Supply chain and logistics as an entity is operated at a macro level, with
organisations not reviewing the wider benefits of collaboration and the
benefits achieved with same. Road transport across Europe moves
approximately 72% of goods utilised (outbound and return), with 67% of this
figure being a National movement. Within this figure, 20% of trans-national
vehicles and 25% of National operations respectively operate empty. Lastly,
there are circa 600 thousand logistics operations across Europe, with circa
92% being an SME all contributing significant GDP to the wider European
Community. Therefore, it is important to understand the opportunities that
lay within the wider connected logistics networks and how these can be
leveraged to improve empty running and support the important initiatives
around circular economies.

With a circular economy perspective, these inefficiencies identified sit within
the networks established in transporting product and goods from a collection
point to their final treatment location. These treatment locations vary in size
and function depending on the products handled there. Collection points
typically amass sever al 0 st r-matmssdor
each. As treatment locations often receive product from several collection
points, task 3.3 sets about establishing a more efficient methodology for this
process. Inefficiencies in this regard are defined as the transportation
overhead from collection point(s) to treatment plant(s).

The first step to take is determining potential alternate approaches to the
current single-lane approach to transit, as well as the overarching goals any
solution must meet. A programmatic approach to any solution has been
deemed most appropriate due to the wider scope it affords, meaning various
stakeholders will be able to derive benefit from it. Once a suitable approach
to the problem has been decided, the program implementation can be
designed to result in a single-purpose, yet powerful tool in determining
network configuration alterations to enable a more holistic logistical
landscape, ultimately saving on overhead cost associated with transporting
said goods.

In summary, PolyCE 3.3 has sought to address the current landscape of
potential circularity models within the holistic supply chain context. In doing
so, it took robust data from known entities, which was robust and validated
to build a picture of opportunity. This data, through a programmatic
approach built a review of a system that reviewed National versus Regional
consolidation centres. This then gave a number of vehicular movements,
which can be reviewed against the amount of empty running in Europe, thus
creating reverse logistics business models based on existing spare capacity.
Lastly, the opportunity exists to engage with SMEs in logistics through the
European funded AEOLIX project (www.aeolix.eu) to offer connected supply

of

product
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http://www.aeolix.eu/

chain communi cati on ttd md @ c idleil ti avtee y t lod droggalst i
efficiencies in circular economy reverse logistics.

1.1 Problem Background

The solution will take the form of a programmatic tool of a general-case

problem with flexible input handling such that as wide a range of

stakeholders can make use of the resultant tool as possible. The outputs of

same were evaluated by a series of logistics and supply chain experts to

build a robust output that defines a O0state of
with logistics. These proposed outputs and solutions can then be uploaded

to AEOLIX for wider embracement by European logistics operators in

building robust reverse logistics networks.

1.2 Problem Definition

The problem identified is that of removing inefficiencies in transport
operations of end-of-life goods from collection points to treatment plants.
Inefficiencies arise where the system relies on single-lane transportation
where vehicle load factors may not be optimal. It is infeasible to assume that
collection points will be able to store goods indefinitely until an optimal load
factor can be achieved, furthermore, it is unlikely that treatment plants
operations can be halted and altered to accommodate less regular, but full,
vehicle loads. Therefore, the problem to solve is finding alternate
transportation methods of transporting goods from collection to treatment.
This solution must allow current delivery schedules can be maintained, as
well as result in more optimal load factors of transported goods.

1.3 Problem Solution

The proposed solution is the inclusion of a new node within the
transportation network. Instead of just Collection Points and Treatment
Plants, include Consolidation Centres in addition to these. Consolidation
centres function as an intermediary destination where goods of identical
streams and destination can be stockpiled until such a point that
transportation to the relevant destination can be performed at a more
optimal load-factor.

The key problem to solve here is determining the optimal location of any
consolidation centre. To provide greater functionality, and for more powerful
analyses, both regional and national consolidation centres will be
considered. The methodology for determining where to locate consolidation
centres will be based upon determining the centre points in cluster analysis,
or, finding centroids.

Of course, solving logistics problems in theory is great for strategic planning.
However, what is really needed is a call for action in bringing these solutions
to life. In this task we are suggesting stakeholders engage with the AEOLIX
platform through UON [University of Northampton] to utilise real data post
solution finding to source alternative multi-modal transports across Europe.
Therefore, solutions take a strategic (planning) approach and then permit
tactical/operational solutions to be taken up by willing participants.
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1.4 Solution Evaluation

Any solution will be evaluated against a seriesof reallwo r | d s@asdat a set s
in the instance where no information on throughput is provided, then

simulated data can be provided to determine the point at which
regional/national consolidation centres become a more efficient alternative.

2. Case & Methodology
2.1 Cases Considered

The primary case considered is over a dataset as provided by ECODOM.
E CODOMG ssetdwarteracally describes the current Italian WEEE value
chain (an accurate description of WEEE value chain is provided in PolyCE
deliverable 3.1 - Quantification of material flow along the entire chain). Along
the WEEE valued chain there are several actors involved in the (in)correct
waste management.

When the EEE becomes WEEE, Original Equipment Manufacturer (OEMS)
must adhere to the WEEE Directive (2012/19/EU).)*. The directive, based on
extended producer responsibility (EPR), states that manufacturers and
importers of EEE are responsible for the end of life of their products. OEMs
may either setup their own system, or assign a third party to execute these
regulations. In practice, OEMs often work collectively to exert their
responsibility by setting up Producer Responsibility Organisations (PROS).
PROs (or take back schemes) help collectives of manufacturers fulfil their
legal requirements with respect to waste management.

Take back schemes are one of the main nodes of the WEEE reverse logistic
activities; there other relevant nodes in the WEEE reverse logistic chain as

COLLECTION TRANSPORT TREATMENT
000 oz
. I
vo—o

OTHER SUBIJECTS

N

N

WEEE g 11
& R

IMPROPER DISPOSAL

OTHER SUBJECTS

reported in the graph below.

! European Commission, DIRECTIVE 2012/19/EU OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of
4 July2012 on waste electrical and electronic equipment (WEEE) (recast), 2012
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More in detail, WEEE reverse logistic main activities are:

9 collection activities:
consumer, who decides to discard its EEE equipment, has the
possibility to choose between different options according to the
nati onal regul ati on and ci t.yFors wast e manag e
instance, in Italian consumers can dispose WEEE through municipal
collection points and retailers collection points.

However, citizens too often simply continue to accumulate their
WEEE in households or improperly dispose it in municipal
undifferentiated waste (the disposed of e-waste is then treated with
the regular mixed-waste from households, this is especially the case
for small WEEE)". If consumers directly dispose of e-waste through
normal dustbins with other types of household waste, the disposed of
e-waste is then treated with the regular mixed-waste from
households;

9 transport and treatment activities:

Take back schemes are in charge of the transport and treatment
activities. Take back schemes are in charge of WEEE transport and
WEEE treatment activities. Tack back schemes put in place logistic
activities through authorized transport operators that use trucks for
tipping containers (if the served collection point is managed by a
container) or trucks with tail lift (if the served collection point is
managed by manual picking). Transport operators deliver then
collected WEEE to authorized WEEE pre-treatment plants, where
treatment operations are performed in accordance with WEEE
treatment standards (e.g. WEEELabex?).

However, aiming to provide a complete description of the EEE/WEEE
value chain, it cannot be denied that there are other actors
operating in WEEE management without respecting the minimum
treatment quality standards or illegally. For example, a considerable
amount of WEEE is illegally exported out of EU or irregularly treated.
A study realized by the WEEE Forum, a not-for-profit international
association of 31 WEEE PROs, informed that in Europe just 35%
(3.3 million tonnes of 9.5 million tonnes) of electronics and electrical
equipment discarded by companies and consumers in 2012 ended
up in official collection and recycling systems®. When WEEE are
disposed outside the official take-back system, it is then difficult to
trace them (e.g. not official and standardized statistic available). It is
then possible that WEEE are dumped, traded, or recycled with low
recycling standards.

From the consideration above, it is evident that there is a considerable gap
between the WEEE generated and the WEEE collected (corresponding to

1 L. Darby, L. Obara, Household recycling behavior and attitudes towards the disposal of small electrical and
electronic equipment, Journal of resources conservation & recycling 44p pl7£85, 2005

2 Weeel abex Standards, available at http://www.weeelabex.org/standards/

3 Huisman, J. et al., Countering WEEE lllegal Trade (CWIT) Summary Report, Market Assessment, Legal
Analysis, Crime Analysis and Recommendations Roadmap, Lyon, France, 2015
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the WEEE collected through official channel, thus traceable and clearly
measurable). In 2016, the collection rates (the percentage of the WEEE
collected over the total WEEE generated) were 38% for Europe (28% for
Italy). The remaining 62% of WEEE is exported, recycled under non-
compliant conditions in Europe, scavenged for valuable parts or simply
thrown in waste bins by citizens.

Therefore, this deliverable will study two scenarios:

1.

As is scenario:

the actual scenario has been modelled using realistic and
accountable data, regarding WEEE management activity performed
by ECODOM during the first three months of 2017 (data refers to
logistic and treatment activities carried out in three different Italian
regions and bring to more than 8,300 tons of delivered WEEE and
more than 235,000 km travelled).

Assumed scenario:

this second scenario has been elaborated assuming that all the
WEEE generated would be collected. Namely, it is assumed that
citizens dispose the entire amount of WEEE generated through
proper channels (e.g. municipal and retailers collection points) and
that WEEE collected are then transported and treated entirely by
take back schemes.

This additional scenario has been developed only for the Milan
Province for the Cooling and Freezing (C&F) and the Large
Household Appliance (LHA) waste flows. The corresponding dataset
has been elaborated taking into account:

o the estimation of the amount of WEEE (kg/inhabitant)
generated in ltaly per WEEE stream performed by the
according to the study commissioned by ECODOM to UNU in
2012 to better understand Italian consumer disposal
behaviour for WEEE. The estimation was based on a
combination of detailed reconstruction of the historical POM
data for different types of EEE, the quantification of the
accumulated EEE stocks in households, and the creation of
life-time profiles for various EEE. From the mentioned study,
it results that Italians on average generate yearly 2.4 kg/hab
of C&F and 5.18 kg/hab of LHA,;

o0 the population of the municipalities within the Milan Province;
o the current average load of the trucks actually performing the

collection activity in the municipalities within the Milan
Province.

1 K. Balde, V. Forti, R. Kuehr and P. Stegmann, The Globai&ste Monitor, United Nations University (UNU),

International Telecommunication Union (ITU), International Solid Waste Association (ISWA), 2018.
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The first two pieces of information listed above allowed to estimate
the amount of WEEE that would be potentially collected improving
the collection performance; the third information has been used to
calculate the number of transports potentially needed to deliver the
collected WEEE to the treatment plant.

The estimated data set brings to more than 1,400 tons delivered and
more than 75,000 km travelled for C&F WEEE stream (the current
value are more than 600 tons delivered and more than 29,000 km
travelled); while for LHA WEEE stream, the performed estimation
brings to more than 3,000 tons delivered and more than 32,000 km
travelled (the current value are more than 1,600 tons delivered and
more than 13,000 km travelled).

Regional v National

Al > Data model
DATA multi-site outputs

Recommendatio
n on model of
logistics

circularity

‘As-is’
DATA

Single regional

> Data model SR
consolidation

‘Assumed’
DATA

Fig.1 Method flow

Utilising the aforementioned data sets, the logistics research methodology
followed two flows (Fig.1). The outcome of which was to deliver a
recommendation on a model of reverse circularity with logistics value chain
members/actors.

2.2 Methodological data analysis flow

The datasets described above are the input information used by the
developed optimization tool that will identify the optimal location for a
Consolidation Centre. The introduction of a Consolidation Centre will
improve the WEEE reverse logistic performance reducing the overall
travelled km.

The dataset as provided firstly required pre-processing and Geocoding. The
table below outlines the provided columns, and which were removed,
reordered, or processed further.

Column Title Processing Performed

WEEE Flow Removed as unnecessary for
requested analyses.

PolyCE Deliverable 3.3 11|43




Date of the Transport

Removed as unnecessary for
operation.

ZIP CODE of the Collection Point

Kept as utilised in Geocoding to
ascertain locations of any origin.

Province of the Collection Point

Kept Used as the O6R
operation. Further processing was

required in translating region names

to a numerical value. This column

was copied into a secondary sheet

and an ID 17 32 assigned to each.

A VLOOKUP was performed in

Excel to then assign a Region ID to

each of these locations.

Location of the Treatment Plant

Removed as unnecessary for
operation.

ZIP CODE of the Treatment Plant

Kept as utilised in Geocoding to
ascertain locations of any

destinations.

Name of the Treatment Plant Removed as unnecessary for
operation.

Delivered Quantities (KG) Kept . Renamed
Capacitybo

Distance Travelled (KM) Kept. Renamed to

Transport Operation Location Removed as unnecessary for
operation.

Transport Operator Location ZIP | Removed as unnecessary for

CODE operation.

Transport Operator Name Removed as unnecessary for
operation.

Transport Operator Subcontractor Removed as unnecessary for
operation.

Transport Operated by the | Removed as unnecessary for

Treatment Plant operation.

Region

Removed as t he
interest were the provide Provinces

Following this pre-processing stage

the columns were arranged into the

following order, as per the required configuration for successful execution of

the tool.

Column Title

@)
=4
c
3
5

Region

Collection Point Latitude

Collection Point Longitude

Treatment Plant Latitude

Treatment Plant Longitude

Carried Capacity

Maximum Capacity

I OmMmoO|m >

Distance Travelled

There is one caveat to this approach however, when calculating efficiencies,
the maximum capacity of vehicles is required to ascertain a measure of
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journey load factor. Additionally, due to variable densities of product, a direct
Kilogram measurement will yield variation in results as a more accurate
measure would be cubic space occupied. The tool has been generalised to
account for both these scenarios should the information be provided. The
output of the tool in this instance was a number of Regional Centre
locations, one for each Region. Some regions yielded zero output in this
instance due to complications with Geocoding ZIP Codes, these are marked
with NaN (Not a Number). The proposed Regional Centres are listed in the
following section.

3 Results
3.1 Case study 1 - Regional Centre Output

The initi-atbseataffomasthe three regions were cal
tool to determine as a first step whether any efficiencies can be made. It is a

well-documented phenomena that often logistics operations will by their very

nature of being low margin, move to create efficiencies within their own

operation. This process often leads to negative results with logistics and

operations research.

This was identifi eidsdvidadt ashestithapuiffmbelne. 10)a s
regions being able to be consolidated on the approach of consolidation
centres based on volume and distance.

Region | KG Improvement
1 500,770 Yes
2 114,100 Yes
3 404,800 | Yes
4 885,770 No
5 2,549,920 | No
6 109,530 No
7 31,600 No
8 426,164 No
9 232,815 | No
10 221,460 No
11 335,750 No
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12 114,970 | Yes
13 465,360 No
14 67,240 No
15 99,850 No
16 764,850 No
17 150,040 No
18 241,465 No
19 112,670 | Yes
20 72,660 No
21 5,260 No
22 18,160 Yes
23 93,930 Yes
24 3,520 Yes
25 63,500 No
26 5,180 Yes
27 60,120 Yes
28 1,940 Yes
29 160,520 No
30 12,720 Yes
31 2,620 No
32 44,740 No

Table.1 Test case location site

The outputs were modelled visually within QGIS to give the expert
evaluation team an opportunity to sense check the outputs, with the
proposed locations of Regional Centres in Red/Pink (Fig.2).
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Totino

Fig.2 Collection and consolidation sites

The model was run at both regional and national level, in order to build an
understanding of circular economy business models and the benefits of
National Consolidation Centre (NCC) versus Regional Consolidation Centre
(RCC).

. Social
KM (Pre) | KM (Post) E)léfgﬂe)rence ggucecéoz cost (per
QTR)
7
Regional | 235:901 | 108,294 37,607 | 2331634 | 300100
7
National | 235901 | 225,142 10,759 | 657,058 | 86,170

Table.2 Outputs from regional logistics efficiency review T National vs
Regional (Quarterly)

It was noted that there were efficiencies in stem mileage in both models
(Table.2), however, in pure road logistics terms; the regional centres are
more efficient from tonne kilometres and Co2 emissions reductions. It is
worth nothing this study did not take into account the reduction in plant
operating efficiencies which in this example reduce 23 plants to 1. That said,
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it would be suggested that consolidation centres form part of existing

logistics infrastructure to mitigate this factor. Lastly, this model operated

over Oa day in the |ifed demonstrating a quarter
be extrapolated up to annual in order to reflect the full year effect (Table.5).

Per
Per annum
month
Fuel u U
. ua ,
Finance 57501 u 4,792
Depreciation . 4
P 7,500 625
. u ,
Fixed cost 92,788 U
. u ,
Driver 08,618 u
U ,
Tyres 17,252 u
. ] ,
Maintenance 13,088 u
. u u
Service 8,655 721
u 406,392 | G 33
Based on
Fuel
Prices inclusive of road tolls, insurance, registration and social
insurance

www.freightmetrics.au

Table.3 Vehicle cost reductions associated with regional model

The base mo d e | eradicati on of stem mileage wo u l
(annualised) of fully costed operational budget from the existing operation
based on validated calculation tools (Table.3). There would be on-cost of
£1.3M per annum for the consolidation centres (Table 4). Therefore, the

overall on-c 0 s t of al.3M logistics infrastructure, a4
alongside 01.21M (Table 5) of soci al i mpact savi
to the network of 0318k per annum.

Count P/A cost Total P/A cost
Consolidation ctr 9.00 G145, 00|01, 305, 0

Table.4 Consolidation centres

3.1.1 Reverse logistics in multi-modal context

On review of the data from the desk top exercise of circular reverse
consolidation National versus Regional (Table.2), critical metrics are
observed, such as sites that can be made effici
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decrease empty running by 37,607 KM, estimate reduce 2.3 Million gm/Co2
and proffer opportunities additional full truck loads to logistics SMEs across

Europe (estimated 0Ul136,801 increased revenues frq

Truck Ralil -
Efficiency Efficiency (Bé(;ge ﬁgﬁﬁ;‘ cy
(Co2 gmt/km) | (Co2 gmt/km) 9

Co2

gm/t/km 9,326,536.00 | 12,590,823.60 | 13,989,804.00

Co2 tonnes | 9,327 12,591 13,990

Social a a a

saving ($) 1,212,449.68 | 1,636,807.07 | 1,818,674.52

Logistics a a a

savi ng|406,392.00 406,392.00 406,392.00
a a a

Total 1,618,841.68 | 2,043,199.07 | 2,225,066.52

Table.5 Estimated commercial savings i Regional Multi modal

In addition, by leveraging the AEOLIX integration (www.aeolix.eu) as
discussed in section5,t he circul ar | ogistics -models can mak:e
timed data on empty vehicles acros-s Europe. Furt |
time information data exchange permits operators the potential for modal
shift to be achieved within the circular economy business model. A good
example of this can be seen with modal shift to rail or barge, which in this
example, if a target of 50% modal shift was achieved a shift to rail would
NET an estimated additional 1.6 Million tonnes per KM Co2 reduction, with

waterway (barge) a potential 1.7 Million tonnes per KM Co2 (Table 5).

Furthermore, based upon the research of Howard and Sylvan [2], the social

cost per tonne of Co2 is 0130. Therefore, t he ¢
circularity model would have a cost saving to
regional desk top model proposed, in road logistics alone.

In summary, the theoretical circular logistics business model has a cost of
041.3M through consolidation centre operation, bu
saving of 01.61M, netting 0301k annualised.

3.2 Case study 2 - Milan consolidation case study

The second case study model reviewed the option of a regional
consolidation centre in Milan utilising two streams of waste (C&F and LHA).
Instead of modelling numerous consolidation centres, and after reviewing
the data, it was the view of the logistics experts that a further model should
be explored. This model considered a total tonnage of 18M/t per annum,
across 1,686 different collection sites, which operates currently by filling
vehicles and once complete a 200km round trip to one of the regional
treatment plants.

PolyCE Deliverable 3.3 17|43



http://www.aeolix.eu/

Fig.3 C&F collection sites and modelled consolidation centre

In undertaking the analysis, this model looked to eradicate as much as
possible the stem mileage of vehicles operating between collection points
and the treatment facilities, as this was deemed as the most wasteful leg in
the overall operation.

®

Fig.4 LHA modelled collection sites and centralised consolidation centre
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The figures 3 through 5 depict the visual modelling exercise of scenario 2,
the Milan centric operation with one cross dock consolidation site. Fig.3
depicts only C&F product, Fig.4 the HLA product and Fig.5 the consolidated
view of both streams.

Fig.5 Both streams mapped

Next steps in the modelling process saw the team undertaken a detailed
cost analysis of the now versus future model (Table.6).

Delivered Distance New
s Collection | quantities travelled distance | Difference
tream :
point kg km travelled | (per gtr)
(per qtr) (per qtr) (per qtr)
C&F 735 1,469,778 75,175 4,410 70,765
LHA 951 3,042,181 32,331 6,182 26,150
1,686 4,511,959 107,506 10,592 96,915
Tabl e:id00Arsus proposed

This step identified a significant reduction in stem mileage across both
streams (Table.6), largely as the vehicles are now concentrated on collecting
product opposed to travelling 200KM round trip to treatment plants.
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